pH-and thermo-sensitive pluronic/poly(acrylic acid) in situ hydrogels for sustained release of an anticancer drug.
In this study, we developed oral in situ gelling formulations composed of pluronic (Plu) and polyacrylic acid (PAA) for the delivery of an anticancer drug, epirubicin (Epi). We investigated various Plu/PAA/Epi formulations for their physicochemical properties and in vitro permeation and accumulation, as well as for in vivo pharmacokinetic and antitumor efficacy. A scanning electron microscopic (SEM) image of Plu 14%/PAA 0.75%/Epi hydrogel showed a sponge-like structure. This formulation has suitable gelation time, water content, bioadhesive force, structural stability, and a high permeation percentage of Epi, with sustained drug release characteristics for 96 h. This hydrogel was retained at the end of the ileum near the colon of Sprague-Dawley (SD) rats for at least 12 h. An in vivo pharmacokinetic study using SD rats showed that after oral administration in this formulation, Epi had prolonged half-life, greater area under the curve, and higher relative bioavailability than in an oral Epi solution. In vivo tumor growth inhibition of Epi in this formulation was more pronounced compared with oral Epi and intravenous Epi solutions in CT-26 mouse colon adenocarcinoma bearing Balb/c mice. This study highlights the advantages of using oral in situ temperature- and pH-sensitive hydrogels for future cancer therapy.